Background: To aim of this study was to examine the association between perceived possibility of purchasing cigarettes and e-cigarette experience among adolescents who currently smoke cigarettes. Methods: Data were derived from the Korea Youth Risk Behavior Web-Based Survey; a total of 29,169 current smokers participated. The dependent variable was e-cigarette experience in the previous month. Analyses included c 2 test and survey logistic regression. Results: A perceived easy possibility of purchasing cigarettes increased the odds of e-cigarette experience (odds ratio, 1.19; 95% confidence interval, 1.07-1.33) compared to when it was perceived as impossible. An easy possibility of purchasing cigarettes increased the odds of e-cigarettes experience among males aged 12-15 or 17 years compared to when it was impossible to purchase cigarettes. Conclusion: A perceived easy possibility of purchasing cigarettes was more likely to increase e-cigarette experience among adolescents. Laws restricting adolescents' access to e-cigarettes must be strengthened.
INTRODUCTION
Smoking is one of the most significant risk factors for various cardiovascular diseases, cancers, and respiratory diseases worldwide. [1] [2] [3] In Korea, smoking reportedly causes more than 46,000 deaths a year and accounts for 18.7% of total deaths. 4) In many countries, adult smokers first use tobacco during adolescence. Therefore, interventions to prevent adolescent tobacco use at this developmental milestone could potentially decrease nicotine addiction adverse health outcomes. 5) Although adolescents may believe that they can quit using tobacco at any time when they begin smoking, an estimated 70% of adolescent smokers continue smoking regularly into adulthood. 6) As of 2013, Korea had a very high adult male smoking rate (48.5%)
among Organization for Economic Cooperation and Development countries. 7) Furthermore, in 2016, it was determined that a total of 9.6% of male adolescents and 2.7% of female adolescents aged 12-17 were smokers. 8) That said, smoking rates have decreased from those reported in 2009. However, there has been an increase in e-cigarette experience since 2011, when the government began to compile statistics on usage rates. 9) There are many opinions regarding e-cigarette use. In the United
Kingdom, e-cigarette use is considered better than traditional nicotine replacement therapy (NRT) to help smoking reduction or cessation and does not require a prescription. 10) However, the World Health Organization and U.S. Food and Drug Administration announced that ecigarettes have not been proven safe and effective compared to NRT. 11) One hypothesis is that the e-cigarettes act as a gateway to smoking regular cigarettes. 12) One recent study supported this hypothesis that there is a positive correlation between e-cigarette use frequency and cigarette smoking among Korean adolescents. 13 ) E-cigarettes may also cause adolescents (especially those who already smoke) to believe that tobacco products are easily accessible.
Researchers have reported that e-cigarettes have negative effects on adolescents' brain development and carry the risk of addiction. 14) A report from the U.S. Department of Health and Human Services mentioned that e-cigarette use causes exposure to nicotine, carbonyl compounds, and volatile organic compounds, which are known to induce adverse health effects, and that e-cigarette aerosol is not harmless.
15)
E-cigarette products can be purchased both online and offline, whereas tobacco cannot be purchased online in Korea. Consequently, it is comparatively easy to buy e-cigarettes. Previous findings have shown that increased cigarette accessibility raises adolescents' risk of smoking and that adolescents who smoke may be more likely to perceive that cigarettes are easily accessible. [16] [17] [18] Doubeni et al. 19) in 2009 stated that the cigarette accessibility is the gateway for all risk factors that contribute to adolescent smoking. Therefore, we must identify
Korean adolescents' perceptions of the easy purchase of cigarettes and the e-cigarette experience. If adolescents can easily purchase cigarettes, they know a bypass strategy to purchase or obtain cigarettes from stores as well as e-cigarettes. Those who can easily purchase cigarettes are likely to have more experiences with e-cigarettes.
Consequently, the objective of this study was to identify the association between the possibility of purchasing cigarettes and e-cigarette experience among currently smoking adolescents. Thus, identifying factors associated with e-cigarette experience is imperative and assists public health professionals and decision makers with prioritizing and implementing effective intervention strategies to reduce and prevent adolescent tobacco use.
METHODS

Sample
The 
Study Variables
The dependent variable is e-cigarette experience; specifically, whether current smokers had used e-cigarettes within the past month. Thus, we considered an adolescent a current e-cigarette smoker if he or she had smoked an e-cigarette within the past month. classified into low, middle, and high groups. Both household economic status and academic performance were evaluated using self-reported questions. Low and middle-low were combined into the low group.
Similarly, high and middle-high were combined into the high group.
Weekly spending money was categorized into $0-9.99, $10-29.99, and more than $30 per week. Alcohol use was evaluated using the ques- tion, ''Have you consumed more than one glass of alcohol in the past month?" Drug use was identified using the question, "Have you ever purposefully consumed stimulants such as inhalants or drugs?" In addition, exercise was assessed using the question, "How many times did you exercise for more than 60 minutes during the past week?" In response, participants rated their exercise level as "no, " "1-4 times a week, " or "5 or more times a week. " Self-rated health was grouped as poor, normal, or good. Obesity was categorized as underweight (body mass index [BMI] <5th percentile for each age), normal (BMI in the 5th to 85th percentile), overweight (BMI in the 85th to the 95th percentile for each age), and obese (BMI ≤95th percentile for each age). 20) Obesity was generated by SAS code from the KYRBWS guidebook. 9) Since pooled cross-sectional data were used, year was also included as a variable.
The possibility of purchasing cigarettes, cigarette access method, number of cigarettes smoked per day, smoking cessation trials, and anti-smoking education experience were included as independent variables. The possibility of purchasing cigarettes (ease of purchasing them) was evaluated using the question, "Is it difficult to buy cigarettes at a store?" Possible responses included "I have not tried to purchase cigarettes during the past month, " "It is impossible to purchase cigarettes, " "If I tried hard, I could purchase cigarettes, " "If tried a little, I
could purchase cigarettes, " or "I could purchase cigarettes without any effort. " We categorized the possibility of purchasing cigarettes as "have not tried, " "impossible, " "difficult, " and "easy, " respectively. (The "easy"
category included "If tried a little, I could purchase cigarettes" and "I could purchase cigarettes without any effort. ") Cigarette access method was categorized into "got cigarettes from friends, " "bought cigarettes in a store, " and "other. " The "other" category included picking up cigarettes on the road, getting cigarettes from adults, or finding cigarettes in their homes. Inc., Cary, NC, USA) was used to apply the sampling design weights.
Data Analysis
All data are represented as number (%), and statistical significance was set at P<0.05. Odds ratios (ORs) and 95% confidence intervals (CIs)
were calculated. Statistical analyses were performed using SAS ver. 9.3
(SAS Institute Inc.). Table 1 shows the participants' general characteristics. The total number of e-cigarette experiences was 7,834 (26.9%). Although the number of current smokers decreased yearly, e-cigarette experience peaked in 2014. The easier the possibility of purchasing cigarettes, the greater the e-cigarette experiences. Values are presented as number (%). P-values are results from the c 2 test. *Pick up cigarettes on the road, get from adults, or find at home.
RESULTS
playing problematic behaviors such as sexual activity and drug use were significantly associated with e-cigarette experience. Table 3 shows the results of the subgroup analysis of the possibility of purchasing cigarettes and e-cigarette experience by sex. An easy possibility of purchasing cigarettes was significantly associated with ecigarette experience in the male group only (OR, 1.20; 95% CI, 1.06-1.36). The easier the possibility of purchasing cigarettes, the higher were the odds of e-cigarette experience. Table 4 shows the results of the subgroup analysis of the possibility of purchasing cigarettes by age using survey logistic regression adjusted for all independent variables. A survey logistic regression was conducted to identify the association between the possibility of purchasing cigarettes and e-cigarette experience by age group. The reference is impossible to purchase cigarettes. Compared to the reference, the perception of it being easy to purchase cigarettes increased the odds of ecigarette experience among males aged 12-15 or 17 years compared to the perception of it being impossible to purchase cigarettes. 
DISCUSSION
This study provides evidence related to e-cigarette experience in a large sample of Korean adolescents. Our primary purpose was to investigate the association between the possibility of purchasing cigarettes and e-cigarette experience among currently smoking adolescents in a nationally representative sample of the general population of South Korea.
There are many reasons people use e-cigarettes for. One such reason is to quit smoking. 12) According to a recent New Zealand study of adults, 21) the most common reasons for current smokers to try e-cigarettes were to quit smoking completely or use them occasionally as a substitute product. Similarly, for ex-smokers, the most common reason to try e-cigarettes was to quit smoking. However, there was no difference in successful quitting rates between e-cigarette users and nonusers in the United States, the United Kingdom, Canada, and Australia. 22, 23) Lee et al. 24) in 2014 from Korea showed that e-cigarette users smoke more conventional cigarettes per day and mentioned that there is no evidence that e-cigarettes help smokers quit smoking. Therefore, e-cigarette use requires control to help reduce the smoking rate in adolescents. Similar to the results of the current study, Carroll Chapman and Wu 14) in 2014 reported that young adults did not use e-cigarettes to quit smoking. Lee et al. 13) in 2017 reported a positive correlation between e-cigarette use and cigarette smoking in Korean adolescents.
Our results show that adolescents that find it easy to purchase cigarettes were more likely to have e-cigarette experience. Interestingly, the likelihood of adolescent e-cigarette experience of those who perceived it easy to purchase cigarettes decreased as age increased. Additionally, the likelihood of middle school students (aged 12-15 years) having e-cigarette experience was higher than that of high school students (aged 16-18 years) after the adjustment of all covariates. This result is worrisome from the point of view that e-cigarettes act as a gateway to smoking regular cigarettes. 12) Although it is illegal to sell tobacco to adolescents in Korea, adolescents who smoke regularly purchase their tobacco from offline stores or the internet and then share their cigarettes with peers, becoming the primary source for new smokers. 25, 26) Adolescents then share their sources of cigarettes with their peers. 27) In a similar way, online and offline e-cigarette stores in Korea should check customers' ages and ensure that only adults can buy e-cigarettes. However, adolescents' main sources of e-cigarettes are offline e-cigarette stores, followed by online stores. 28) They use friends' or family members' online accounts or ask adults to buy e-cigarettes. Furthermore, 32% of offline e-cigarettes stores did not check age, even when adolescents tried to buy e-cigarettes, making it easy for them to purchase e-cigarettes.
Studies of tobacco stores that sell cigarettes to adolescents have shown that their perceptions about the possibility of purchasing cigarettes may become worse when stores do not comply with regulations. 29, 30) While the government can prosecute offline stores that sell tobacco to adolescents, it is difficult to closely monitor the activities of online stores. Consequently, laws that ban online and offline sales of ecigarettes to adolescents must be strengthened immediately. In the United States, a combination of excise taxation, litigation against tobacco companies, and the enforcement of laws prohibiting the sale of tobacco products to minors have increased the cost of and difficulty obtaining tobacco products. 31, 32) A price increase seems a necessary and rational way to dissuade adolescents from initially trying tobacco products and subsequently developing a lifetime nicotine addiction.
33)
Although our results revealed that anti-smoking education is insignificant, we recommend that anti-smoking education be strengthened. Attitudes about smoking were the key factor associated with smoking accessibility and purchasing behavior among adolescents.
Likewise, a previous study showed that adolescents with positive attitudes about smoking became smokers. 34) Moreover, although knowledge might not be directly related to cigarette-purchasing behavior, the greater the adolescents' level of knowledge about tobacco hazards, the less likely they were to perceive cigarettes as accessible. Therefore, we recommend that health educators aim to change adolescents' attitudes about smoking, which can in turn positively influence their perception of tobacco access as well as their purchasing behaviors.
School-based programs should involve and educate parents. Encouraging parents to monitor their adolescents and be unambiguously strict in their own attitudes about tobacco use will help decrease adolescents' susceptibility and access to tobacco. 33) This study has strengths and limitations. One strength is that the survey sample may be representative of the adolescent population under study. Specifically, because the study obtained a large sample of the target population, the results can be generalized to the South Kore- Values are presented as odds ratio (95% confidence interval). Values are results from multiple logistic regression. *Adjusted for sex, household economic status, academic performance, spending money per week, sexual activity, alcohol use, drug use, exercise, perceived health, obesity, year, number of cigarettes per day, cigarette access method, smoking cessation trial, and anti-smoking education.
an adolescent population. Nevertheless, we acknowledge the possibility of sample bias. This study was based on a cross-sectional analysis;
thus, we cannot determine causation between the independent and dependent variables. Second, this study used secondary data that was not specifically designed to collect information about adolescents' perceptions of tobacco product accessibility. As a result, several factors associated with adolescents' perceptions of cigarette accessibility, such as the tobacco retailers' selling behavior and the channels utilized to acquire cigarettes, were not included. A third limitation is that the respondents' self-reporting of the main independent variables and covariates included in the analysis were subjective and potentially imperfect measures. Consequently, recall bias is possible.
In conclusion, the easy possibility of purchasing cigarettes was positively associated with e-cigarette experience. The likelihood of adolescents' e-cigarette experience was related to their possibility of purchasing cigarettes, which decreased as age increased. As a result, policymakers need to strengthen restrictions to prevent adolescents' access to online and offline purchases of e-cigarettes and cigarettes. Additionally, health educators must further consider ways to change adolescents' attitudes about smoking.
